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Table S1.  Comparison of selected bond lengths (Å) of Pt(pop-BF2)
 and Pt(pop) 
calculated by DFT/PBE0 in vacuo with crystallographically determined values. 
 
Bond Exp. Calc. 
[Ph4As]4[Pt2(pop-BF2)4]  a
1A 
Pt-Pt 2.8873(11) 2.901 
Pt-P (average) 2.294 2.313 
P-O(-P) (average) 1.614 1.646 
K4[Pt2(pop)4]
1,2   
Pt-Pt 2.925(1) 2.929 
Pt-P (average) 2.321(4) 2.351 




Table S2. DFT (PBE0/COSMO-MeCN) calculated one-electron energies and 
compositions of selected frontier molecular orbitals of Pt(pop-BF2). MO labelling is 
based on the idealized C2h symmetry. Pt dz2σ and dx2-y2-δ,δ* orbitals occur below Pt dπ.  
 
MO E (eV) Prevailing 
character 
Pt(d) Pt(s) Pt(p) pop-BF2 
Unoccupied       
44 au -0.26 Pt(dδ*)/σ*(PtP) 28 - - 72 
49 ag -0.34 Pt(dδ)/σ*(PtP) 31 - - 69 
48 ag -2.66 Pt (pσ) 1 0 43 56 
Occupied       
43 au -6.94 Pt (dσ*) 64 14 5 17 
48 bu -8.11 pop-BF2 0 0 10 90 
47 bu -8.18 pop-BF2 0 0 11 89 
44 bg    -8.19 pop-BF2 1 0 8 91 
43 bg -8.32 pop-BF2 1 0 12 88 
47 ag -9.05 pop-BF2 - - - 99 
42 bg -9.09 Pt (dπ∗) 90 0 - 11 
41 bg -9.12 Pt (dπ∗) 90 0 - 11 
46 bu -9.23 pop-BF2 - - - 99 
45 bu -9.33 pop-BF2 - - - 99 
42 au -9.49 pop-BF2 5 2 - 93 
46 ag -9.52 pop-BF2 - - - 99 
44 bu -9.65 Pt (dπ) 71 0 11 18 
43 bu -9.67 Pt (dπ) 55 0 - 45 




Table S3. DFT (PBE0/COSMO-MeCN) calculated one-electron energies and 
compositions of frontier molecular orbitals of Pt(pop). C2h symmetry. MO labelling is 
based on the idealized C2h symmetry. Pt dz2σ and dx2-y2-δ,δ* orbitals occur below Pt dπ. 
 
MO E (eV) Prevailing 
character 
Pt(d) Pt(s) Pt(p) pop 
Unoccupied       
28 au 0.44 Pt(dδ*)/σ*(PtP) 30 - - 70 
33 ag 0.43 Pt(dδ)/σ*(PtP) 28 - - 72 
32 ag -1.62 Pt (pσ) 0 3 44 53 
Occupied       
27 au -5.95 Pt (dσ∗) 61 18 5 17 
28 bg -6.85 pop 0 0 8 91 
27 bg -6.85 pop 0 0 8 91 
32 bu    -6.88 pop 0 0 14 85 
31 bu -6.88 pop 0 0 14 85 
26 bg -7.91 Pt (dπ∗) 87 0 - 12 
25 bg -7.91 Pt (dπ∗) 87 0 - 12 
31 ag -7.92 pop - 1 - 99 
30 bu -7.95 pop 4 - - 96 
26 au -7.95 pop 5 - - 95 
29 bu -7.95 pop 4 - - 96 
30 ag -7.99 pop 4 - - 96 
29 ag -8.06 pop - - - 99 
24 bg -8.44 pop 5 - - 95 
23 bg -8.44 pop 5 - - 95 
28 bu -8.46 Pt (dπ) 61 - - 38 





















Table S4. Spectroscopically and photophysically relevant spin-free electronic transitions 
of Pt(pop). Transition energies in eV, the corresponding wavelengths (nm) in parenthesis. 










3A2u), Pt(dσ*) → Pt(pσ) 99 (27 au → 32 ag) 2.66 (465) - 
a1Au(a
1A2u), Pt(dσ*) → Pt(pσ) 98 (27 au → 32 ag) 3.52 (352) 0.241 
a3Bu(a
3Eu), LMMCT/Pt(pπ) → Pt(pσ)
 97 (31 bu → 32 ag) 4.02 (308) - 
b3Bu(a
3Eu), LMMCT/Pt(pπ) → Pt(pσ)
















97 (27 bg → 32 ag) 4.19 (296) 0.000 
a1Bu(a
1Eu), LMMCT/Pt(pπ) → Pt(pσ)
 99 (31 bu → 32 ag) 4.30 (289) 0.010 
b1Bu(a
1Eu), LMMCT/Pt(pπ) → Pt(pσ)
 99 (32 bu → 32 ag) 4.30 (289) 0.010 
c3Bg(b
3Eg), Pt(dπ∗) → Pt(pσ) 
 84 (28 bu → 32 ag) 4.68 (265) - 
d3Bg(b
3Eg), Pt(dπ)* → Pt(pσ) 
 81 (27 bu → 32 ag) 4.69 (265) - 
d3Au(b
3A2u), Pt(dσ*) → Pt(dδ)/σ*(PtP) 97 (27 au → 33 ag) 4.75 (260) - 
b3Ag(a
3A1g), Pt(dσ*) → Pt(dδ*)/σ*(PtP) 98 (27 au → 28 au) 5.75 (260) - 
c1Bg(c
1Eg), Pt(dπ∗) → Pt(pσ) 
 84 (28 bu → 32 ag) 4.96 (250) 0.000 
d1Bg(c
1Eg), Pt(dπ)* → Pt(pσ) 
 81 (27 bu → 32 ag) 4.96 (250) 0.000 
d1Au(b
1A2u), Pt(dσ*) → Pt(dδ)/σ*(PtP) 97 (27 au → 33 ag) 4.98 (249) 0.000 
b1Ag(b
1A1g), Pt(dσ*) → Pt(dδ*)/σ*(PtP) 98 (27 au → 28 au) 5.01 (247) 0.000 
c3Bu(c
3Eu), LMMCT
 54 (30 bu → 32 ag) 





 53 (29 bu → 32 ag) 





 91 (30 bu → 32 ag) 5.40 (230) 0.009 
d1Bu(d
1Eu), LMMCT
 83 (29 bu → 32 ag) 5.40 (230) 0.009 
e3Bu(c
3Eu), Pt(dπ) → Pt(pσ) 
 44 (28 bu → 32 ag) 




3Eu), Pt(dπ) → Pt(pσ) 
 44 (27 bu → 32 ag) 




1Eu), Pt(dπ) → Pt(pσ)
 90 (28 bu → 32 ag) 5.68 (218) 0.009 
f1Bu(e
1Eu), Pt(dπ) → Pt(pσ)






Table S5. Comparison of low-lying SO states of Pt(pop) at the ground-state and lowest 
singlet geometries. ∆E is the energy difference from the lowest SO excited state. 
Symmetry labeling corresponds to idealized C2h symmetry. (D4h labels in parenthesis.) 
Calculation: SO TDDFT (COSMO-MeCN). 
 
SO state 










a1Ag ground-state geometry 








aAu  (aA1u) a
3Au (98%) + c
3Bu (0.9%) + 
d3Bu (0.9%) + a
3Bu (0.2%) 
dσ*→pσ 20528 0 487 0 
aBu (aEu)
 a3Au (98%) + e
1Bu (0.4%) + d
1Bu 
(0.2%) + d3Bu (0.7%) 
dσ*→pσ 20588 60 486 0.00010 
bBu (aEu) a
3Au (98%) + f
1Bu (0.4%) + d
1Bu 
(0.2%) + c3Bu (0.9%) 
dσ*→pσ 20588 60 486 0.00010 
bAu (aA2u) a
1Au (95%) + c
3Bu (1.5%) + d
3Bu 
(1.5%) + a3Bu (0.8%) + b
3Bu 
(0.8%) + e1Bu (0.2%) + f
1Bu 
(0.1%) 
dσ*→pσ 27182 6654 368 0.238 
cAu (bEu) a
3Bu (50%) + b
3Bu (49%) LMMCT 
pπ→pσ 
31379 10851 319 0.000 
dAu (bEu) a
3Bu (50%) + b
3Bu (49%) LMMCT 
pπ→pσ 
31380 10852 319 0.000 
a1Au geometry 
aAu  (aA1u) a3Au (98%) + c
3Bu (0.2%) + 
d3Bu (0.2%) + e
3Bu (0.4%) + 
f3Bu (0.4%) + g
3Bu (0.4%) 
dσ*→pσ 18327 0 549 0 
aBu (aEu)
 a3Au (98.3 %) + d
1Bu (0.1%) +  
f1Bu (0.3%) + c
3Bu (0.2%) + 
d3Bu (0.2%) + e
3Bu (0.2%) + 
f3Bu (0.2%) + g
3Bu (0.4%) 
dσ*→pσ 18381 54 547 0.00005 
bBu (aEu) a3Au (98.3 %) + c
1Bu (0.1%) +  
d1Bu (0.1%) + e
1Bu (0.4%) + 
c3Bu (0.2%) + d
3Bu (0.2%) + 
e3Bu (0.2%) + f
3Bu (0.4%) + 
g3Bu (0.2%) 
dσ*→pσ 18231 54 547 0.00005 
bAu (aA2u) a1Au (97%) + c
3Bu (0.6%) + 
d3Bu (0.6%) + e
3Bu (0.6%) + 
f3Bu (0.6%) 
dσ*→pσ 
   
25359 
7032 396 0.233 
cAu (bEu) a3Bu (50%) + b
3Bu (49%) LMMCT 
pπ→pσ 
29173 10846 323 0.000 
dAu (bEu) a3Bu (50%) + b
3Bu (49%) LMMCT 
pπ→pσ 







Figure S1. DFT-optimized structures of staggered (top) and eclipsed (bottom) 
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